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The Director's job requires a certain 
amount of traveling, both in South Dakota and 
out-of-state. I'd like to report to you on several 
trips in just the past few weeks, to give you a 
better idea of the things we do and why we· do 
them. 
We recently had a 2-day meeting in St. 
Louis with a group of economics researchers. 
The federal government says that 25% of our 
federal funds will be used for " regional 
research." We do not have any problem 
meeting this requirement. We believe that 
many of our problems are regional in nature 
and are not confined to state boundaries. 
Combining forces with other states helps us 
avoid unnecessary duplication (we don't re-
invent the wheel in our separate stations) and 
lets us use the unique strengths of each 
station. With each state working on a 
particular segment of the research and then 
putting the solutions together for a final 
answer, we get the most from scarce dollars. 
Each of these research groups has an 
administrative advisor who acts as a liaison 
with the directors of the experiment stations 
and with USDA. The group meeting in St. 
Louis happened to be one of my assignments. 
It was a most worthwhile 2 days . 
In the dust bowl days of the 30s, the Great 
Plains Agricultural Council came into being so 
that those states with specific common 
problems could work together and with 
Washington to more effectively cope with 
problems specific to the Plains states-
2 
Director's 
comments 
Over a cup of coffee: that's 
the best way to communicate 
primarily soil and water erosion and economic 
conditions. These are continuing problems, 
and a meeting in Denver brought together 
scientists and administrators from the 10 
states involved. 
· But local traveling is still the most 
personally rewarding. It gives me the 
opportunity to meet and talk with people more 
closely associated with our research. In that 
same few weeks timeframe, our South Dakota 
Wheat Growers held their annual meeting in 
Pierre, and I was pleased to discuss our 
wheat research program with them. 
Their theme, "Growing It Isn't Enough," 
was a message in itself. And visits with people 
let me know what's troubling them. 
Mrs. Bertha Stiner, Wessington, had one 
such concern: "Do we know enough about 
chemicals to recommend their use; do we 
know enough about them to understand what 
they might eventually do to the environment?" 
We have been as'ked similar questions about 
chemicals before. She had another often-heard 
question: To what extent do the chemical 
companies run our program? 
The answer to that question is the easiest. 
They don't. We accept money from them; in 
fact , in many cases we charge them to 
evaluate their products , herbicides being an 
example. 
About this time, Mr. Stiner joined the 
conversation to remind both of us that they 
use herbicides on their farm but as carefully 
(continued on poge 39) 
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Electric tractor 
'Choremaster' prototype is up and ,e running. Silence one of its virtues 
They've removed "chug-chug-chug" 
from the farm tractor and replaced it 
with "whir-r-r." 
"They" are faculty and students in the 
Ag Engineering, Electrical Engineering, 
and Economics departments. The tractor 
is a prototype "Electric Choremaster." 
The Choremaster is a battery-powered, 
two-motored farmstead tractor designed 
for tasks like manure hauling, snow 
blowing, livestock feeding , and other 
types of short-term jobs. It is patterned 
after a Versatile 160 model tractor . 
It wasn't just tinkered together in the 
machine shop over the weekend. The 
Choremaster represents 5 years of 
careful development and study, and still 
more work is ahead. 
According to Les Christianson and 
Ralph Alcock, project managers and 
members of the Ag Engineering 
Department, it all began in 1979 when six 
universities were selected by the U.S. 
Departments of Agriculture and Energy to 
investigate the feasibility of an all-electric 
' I 
tractor, at least partly as a hedge against 
a sudden cutoff of fossil fuels such as 
gasoline and diesel. 
Christianson was selected to head the 
effort at SDSU. Another of the six 
universities , Rutgers , selected Ralph 
Alcock as project director there. Alcock 
eventually moved to Brookings and joined 
up with Christianson as co-director of the 
SDSU effort. 
'Nah, it won't work,' they said, 
then proved themselves wrong 
Scientists usually do research by 
starting with what is called the "null 
hypothesis." In other words , they begin 
with the arbitrary notion that a new idea 
won't work, and then they set out to 
prove themselves wrong-if they can. 
The null hypothesis was that an 
electric tractor wouldn't be useful. Tha t 
led to the question, "Useful doing what?" 
So they documented the kinds of work 
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Prototype Choremaster is a utility tractor for use around the 
farmstead, where it won't stray too far from its umbilical, the 
electrical extension cord. It gives the equivalent of an 80-hp 
four-wheel-drive tractor for feed handling, manure _hauling, 
other short-term chores. It carries two independent motors, 
one for hydraulics and PTO and one for pulling; and its two 
batteries (second photo) carry a charge for 4-6 hours, 
depending on the work the tractor is asked to do. It has 
never failed to draw a crowd. 
t ractors do on South Dakota farms. They 
looked at 17 single-and multiple-family 
farms in the Brookings area and pored 
over a lot of farm census and other data. 
"We were surprised to find a lot more 
feasibility in this than we anticipated, 
and we concluded that the electric 
tractor really did have a lot of potential." 
An earlier study had also indicated 
that nearly all the chores on eastern 
South Dakota farms could be handled by 
a battery powered tractor. 
Still not entirely satisfied, they put 
together an instrumentation package that 
instantly computes how much horsepower 
is needed for a given farm task. In fact, it 
computes the horsepower every tenth of a 
second during the task, and it furnishes 
that kind of information for each of the 
hydraulics, PTO, and drawbar power 
needs. This instrumentation package 
became the basis for the design 
requirements for the new tractor. 
At about this point the word got out. 
Now that an electric chore tractor really 
seemed feasible, it attracted the attention 
of the National Association for Rural 
Electric Cooperatives, which then became 
interested in funding research that would 
lead to eventually building a working 
prototype.-
The instrumentation package already 
had helped the researchers to discover 
the two most important pieces of 
information they needed-the required 
sizes for motors and batteries. Design 
proceeded rapidly when begun during the 
summer of 1983. 
A combination of two motors, a 25-hp 
for PTO and hydraulics and a 50-hp for 
motive and pulling power, was selected. 
"This gives the equivalent of an BO-horse 
four-wheel-drive tractor in terms of the 
type of chores it will do around the 
farmstead," Christianson said. 
After putting all the figures into a 
computer, the engineers estimated that 
the vehicle will operate effectively for 4 
to 6 hours before it needs charging, 
depending on the type of work being 
performed. 
For short times, output can be 
greater than stated hp for motor 
An electrical motor has some unique 
advantages, he explained. 
"An BO-horse tractor puts out only up 
to that amount. When more power is 
asked for , the motor just kills. On the 
other hand, a 50-horse electric motor can 
deliver that amount of power for one 
hour or as much as 130 horsepower for a 
short duration." 
Another advantage of the Choremaster 
is its near-silent operation. 
"Hearing impairment among farmers 
exposed for long years to the noise levels 
of internal combustion engines is a very 
real thing." Christianson said. 
"Electric motors have no exhaust 
emissions, either," he added. 
The 50-hp motor can operate at 90 hp 
for 4 minutes. 
"After a tractor overcomes the first 
hard pull on a difficult chore, the amount 
of power required to keep moving drops a 
lot. That's why the electric motor has 
such an advantage." 
Two 64-volt, 32-cell industrial batteries 
( each weighing a ton) were selected to 
power the motors. These are traction 
grade lead-acid batteries capable of 
maintaining the high amperage output 
needed to drive the traction and PTO 
motors, and have a life of approximately 
4 years. 
A modified Versatile 160 four-wheel-
drive chassis was selected for the 
prototype. Wheels, axles, cab, and gear 
transfer box were retained, but the entire 
drive line was replaced. Electric motors 
operated by an electronic controller a·re 
hooked directly to the gears. 
"It was close enough for test purposes, 
but the final design won't necessarily be 
exactly like this chassis," Christianson 
remarked. He and Alcock researched 
many existing electric vehicles and farm 
tractors to pick something close to the 
design they had in mind, and the 
Versatile seemed a good choice. The 
diesel engine from the chassis hasn't been 
discarded; the Ag Engineering Lab is 
using it. 
Powering the PTO with its own motor is 
unique in farm tractors, but it is easy to 
arrange through an electric motor drive, 
said Christianson. "We don't know yet 
just how valuable this will prove to be, 
but we think there is some advantage in 
powering PTO independently of forward 
speed. With the Choremaster we. can run 
the PTO at full speed with the tractor 
idled back, or vice versa." 
Re-charging the tractor takes about 8 
hours, using a charger designed to sense 
voltage to avoid over- or under-charging. 
With proper care, an electric ought 
to have less downtime than diesel 
The choremaster even has a "fuel 
gauge." 
An instrument on the dashboard of the 
cab gives the farmer an indication of the 
amount of charge remaining. When the 
batteries discharge to 20% capacity, a 
light on the gauge begins to flash. 
All powered vehicles are affected by 
extremely cold temperatures, but the 
Choremaster will not be any more 
temperature sensitive than a standard 
diesel tractor, said the engineer. 
"One of the best features of the 
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Choremaster is that even in below-zero 
weather, all you do to start is just flip a 
switch." 
Working with Christianson and Alcock 
on the project have been faculty members 
Don Froehlich, Wayne Knabach, Jerry 1)-
Maintenance is another plus for the 
Choremaster; it's less than for a diesel. 
There are vastly fewer moving parts and 
less vibration. Motors also last longer. . 
Brushes need to be replaced occasionally, 
and bearings need to be serviced and 
checked. Christianson said that a study 
comparing fleet use of electric vs diesel 
milk delivery trucks in Britain found that 
the electrics cost 40% less to maintain. 
Lush, Bob Durland, Ken Stange, Larry 
Janssen, and Dick Shane. Several 
graduate and undergraduate students 
also were involved: Dennis Helder, Brian 
Vik, Jim Lemmer, Niaz Latif, Bryan 
Thoreson, Bruce Kocer, Kellen Chicoine, 
Terry Healy, Mike Forsberg, and Scott 
Below. D 
The writer is Larry Tennyson, information specialist in the 
Ag Communications Office 
Research notes 
New system allows 
higher stocking rates 
A grazing system called " high-
performance short-duration 
grazing" (HPSD) in 1981 and 
1982 made it possible to double 
stocking rates on mixed prairie 
sites at the Cottonwood Range 
and Livestock Research station, 
when rainfall was above normal. 
In 1983, when the area 
experienced a late summer 
drought, stocking rate was still 
20% above traditional systems. 
Traditional stocking patterns 
in the area include "repeated-
seasonal grazing" with water 
and salt placement used to 
optimize grazing distribution. 
Certain pastures are designated 
for summer grazing, winter 
grazing, etc. 
The HPSD grazing concept 
involved 16 pasture units in a 
wagon wheel configuration with 
water and salt in the center. 
During both 1981 and 1982 ewes 
were rotated at the r a te of one 
day occupation and 15 days non-
use (late May through mid June); 
2 days occupation and 30 days 
non-use (mid June through mid 
August}; and 3 days occupation 
and 45 days of non-use (during 
the remainder of the growing 
season). During 1983 both lambs 
and calves were included in the 
grazing trial. 
The dominant warm-season 
grasses include buffalograss and 
blue grama. and the dominant 
cool-season grass is western 
wheatgrass. 
Researchers: L.S. Bilger and 
J.D. Volesky, graduate assistants; 
J.K. Lewis, project leader and 
professor; all in the Department 
of Animal and Range Sciences. 
Keep the 
pounds off 
Overfeeding dairy cows in late 
lactation and during the dry 
period is an open invitation for 
fat cow syndrome and post 
calving problems. 
It is more efficient to put 
weight on the cow while she is ~ 
still lactating than when she is ~ 
dry, but be careful not to 
overcondition. Prevention is 
more effective than treating fat 
cow syndrome. 
Separate dry cows from 
lactating herd. 
Feed lactating cows the levels 
of grain that complement their 
levels of milk production. 
Group according to production 
level for optimum feeding 
efficiency. Move a cow to a new 
group as milk production drops. 
Divide dry cows into two 
separate groups, one with cows 
more than 3 weeks from calving, 
and one with cows within 3 
weeks of calving. 
Begin feeding 5 to 8 lb of grain 
3 weeks before calving. This 
keeps her from going off feed or 
developing a displaced 
abomasum during the transition 
from the dry to the lactating 
period. 
Researcher: Andrew Clark, 
assistant professor in the Dairy 
Science Department. -
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Lambing all at once 
Visit your vet, talk this over; 
lambing time can be less hectic 
Soon the managers of intensive sheep 
operations in South Dakota may make 
better use of their lambing facilities. Soon 
part-time sheep farmers who take time 
off from their other jobs to supervise 
lambing will be able to plan ahead for 
those "vacations." 
This will all be due to research at 
SDSU on synchronized lambing. 
SDSU has 2 years of data now on 
synchronized breeding and induced 
lambing from its sheep unit north of 
Brookings. Researchers are testing 
prostaglandin F2 alpha to synchronize 
breeding and flumethasone to induce 
lambing. 
Dr. A. Lowell Slyter , sheep researcher 
and director of the project, reported 
excellent results in 1983 , not quite so 
dramatic results in 1984, and he wouldn't 
be surprised if 1985 results fall 
somewhere in between. 
In 1983, 45 of 99 ewes lambed in one 
day following use of the two drugs . 
Eighty-one percent of the ewes receiving 
flumethasone lambed on the second, 
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Whether you run a few sheep on the side or have a full-time sheep 
enterprise, it would be reassuring, for both you and the ewes, if you 
could be around at lambing time. This means scheduling lambing when 
you've got the time to give to it, and gettng it over with as quickly as 
possible. The best timetable includes synchronized breeding and induced 
lambing; SDSU sheepmen have been working on this for 2 years now. 
The benefits are not only at lambing; youngsters of the same age class 
can be more efficiently treated and dosed later. Just be sure you have 
the facilities to handle the number of lambs you 
might get all at one time. 
third, and fourth days following injection. 
Sixty-eight percent of the ewes lambed in 
a 4-day period, with 81 % lambing in a 
9-day period. 
In 1984, on the same drugs, 27 of 119 
ewes lambed in one day. Eighty-one 
percent of the ewes receiving 
flumethasone lambed on days 2 through 4 
following injection. Thirty-six percent 
lambed in a 4-day period, and 59% 
lambed in a 9-day period. 
Slyter described the first year's 
program as highly effective. The second-
year results appeared to be a result of 
two ineffective rams and poorer estrous 
synchronization. 
Crunched lambing schedule benefits 
both large and small producers 
8 
The ability to group lambing into a 
short, predetermined period offers 
several desirable benefits to the 
producer, according to Slyter. The 
producer should be able to provide closer 
supervision and increase survival. Later, 
the lambs of a similar age can be worked 
as a group for castration, docking, 
vaccination, and ear tagging. 
Slyter predicts that the program will 
have a lot of appeal to intensive 
management systems which are raising a 
high number' of sheep on a small number 
of acres. For large operations with high 
fixed facility costs, synchronized lambing 
will allow maximum use of the facilities, 
reducing their cost per animal. 
Synchronized lambing also will benefit 
part-time producers with, for example, 
100 ewes. The producer works 
somewhere else, decides to lamb in a 
certain week, takes that week off to be 
home with the sheep, and programs the • ·~ 
ewes to lamb when he's there to help. ~ 
-
Slyter cautioned that before a producer 
goes to this method, he must carefully 
assess the facilities he has. They have to 
be adequate to handle the expected peak 
number of ewes lambing per day. 
" You need enough lambing pens for the 
number you anticipate. Program lambing 
for the facilities that you have. Don't get 
caught with your pants down and 
program 500 ewes for 200 jugs." 
The two chemicals, prostaglandin and 
flumethasone , both are on the market and 
are cleared for other veterinary uses in 
food animals, Slyter said. 
"The current interpretation of the law, 
as I understand it, is that a veterinarian 
can prescribe any drug that is labeled for 
food animals for any other animal as long 
as a proper veterinary-client-patient 
relationship exists," Slyter said. 
Slvter· and his associates are also 
trying some other techniques to control 
sheep reproduction. 
" One problem of the sheep business is 
seasonal breeding, causing peaks and 
valleys in the market. You have to sell 
lambs when they're ready. If the buyer 
says he's got all he needs, he may not buy 
at even a lower price." 
This has led the scientists to altering 
the clock, changing day length by indoor 
light control. Maybe they can " fool" the 
sheep to breed at a different time of the 
year. They also are experimenting with 
hormones to get sheep to breed at 
different times of the year. D 
The writer is Jerry Leslie. information specialist in the Ag 
Communications Office. 
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Pepper research was last thing on 
their minds when they came to SDSU 
10 
When you browse through the seed 
catalogs this winter and see the words 
"brand-new," or "first time ever" 
describing a new vegetable variety, don't 
believe them. 
That variety has been grown in 
research fields for years. The researcher 
who developed it is a decade or more 
closer to retirement, the college students 
who helped him plant, harvest, and 
analyze the very first plants of that 
variety now have homes of their own, 
cars, kids, bank accounts. 
Ten to 15 years ago they started work 
on that vegetable variety. That's about 
the normal time it takes to develop a new 
vegetable, whether corn, cabbage, or 
tomatoes. For 'Pick-me-quick' pepper, the 
third variety of green pepper released by 
the SDSU Experiment Station, the 
development time wa~ 14 years. 
Pick-me-quick was started in 1970 by 
Dr.Paul Prashar, horticulture professor at 
SDSU. It was more than any one person 
could handle. 
His solution was to recruit students-
lots of them over the years. 
In 14 years he raised two crops-
one of peppers and one of students 
Students are an excellent work pool, 
Prashar feels. The best of them, while not 
necessarily specializing in horticulture, 
are eager to learn anything new. Nearly 
all are good workers. And all of them are 
looking for extra cash. 
You might say he had a student crop to 
develop as well as a vegetable crop. • ~1 
It took more time with the pepper. ~ 
Prashar started bv selecting seeds from 
-
One parent of Pick-me-quick matured early and the other 
produced large fruits. When they flowered in the greenhouse, 
pollen was transferred ·by forceps from one plant to the 
two different varieties. One grew large 
fruits but took a good part of the summer 
to mature. The other matured early but 
didn't produce an exceptional crop. He 
wanted both characteristics in one 
variety. 
To cross pepper plants, you must find 
the best parents in the two varieties and 
catch the flowers in just exactly the right 
stage for crossing. Then, with a forceps, 
the stamen (male part) of a flower is 
removed and the pollen from the other 
variety is placed on the stigma (female 
part). Each cross is tagged and a record 
kept . 
When the peppers turn red, they are 
harvested, sorted, weighed, and the seed 
is put in a cheesecloth, tied, washed , re-
tagged, and dried. Later, it's frozen. 
Around March 15, the seed is removed 
from the freezer and plants are started in 
the greenhouse. Transplants go into the 
fields during the first week in June. 
Each year about 150 varieties of 
peppers are planted. About 130 are from 
the SDSU Experiment Station; about 20 
come from other stations or are already 
standard varieties. 
The students do most of the crossing, 
planting, weighing, measuring, and 
harvesting. Prashar is there to supervise 
and evaluate the crop. 
He "evaluates" his student help, too. If 
he finds one who responds to teasing, the 
other. When the fruits matured the seed of the hybrid was 
harvested, cleaned, dried, and frozen. Each cross was kept 
separate. 
banter and laughter rise above the 
pepper patch. In a typical harvest, 
students crawl or stoop in the plantings, 
pails are lugged to the portable scale, 
pencils fly over charts and records, and a 
pattern begins to emerge. In the growing 
piles of harvested peppers, some are 
pointy, some are squat, others are not 
mature enough. Some look good enough to 
eat. A more refined evaluation will be 
made in the shed at the edge of the field 
and in the lab. Seed will be selected and 
frozen, another growi'ng year will end, 
and the students may spend more time 
studying in their majors, which may be 
almost anything SDSU offers. 
Now we have a better pepper. Students 
have their cash and research experience 
Most of Prashar's helpers never had a 
burning desire to work with peppers. 
Most of them aren't even horticulture 
majors. Two of them working full-time 
this past summer and part-time during 
the school year are close to the project, 
however, and welcome the chance they've 
had to have more responsibilities in the 
research. 
Beth Larson is studying for a biology 
major. She is from Appleton, MN, and has 
lived here for 3 years. Her husband Dave, 
a graduate student in ag education, also 
works for Prashar. 
11 
Crosses maintain their identity in the field. At maturity there 
is another harvest and preliminary evaluation. Later the seed 
will again be cleaned out and there may be more greenhouse 
work. Even though the project took 14 years, nobody worked 
12 
Barb Petrik also works throughout the 
school year . She is a junior nursing major 
from Yankton. 
Beth and Barb enjoy the work and 
Prashar's jokes, enjoy learning how to do 
research, and enjoy their paychecks. 
They would not say which came first . 
Over the years , new and better 
characteristics were put into the new 
pepper. Shape, size, thickness of flesh, 
earliness, productivity, and the ability to 
set fruit in the fluctuating temperatures 
of South Dakota were all added or 
altered. 
For Pick-me-quick, a final selection was 
made in 1979. In 1980 and 1981 it was 
tested at different experiment stations 
and then evaluated again. 
on it fu ll-time. The assistants are all students and Prashar 
has teaching and other research duties. Beth is recording in 
picture at far right; both Beth and Barb are picking at left. 
In 1982, seed was sent to California for 
increase, but due to bad weather the crop 
failed. In 1983 seed again went to 
California and this time the harvest came 
off. Pick-me-ql}ick was released to 
Gurney's Seed Company for 1984 sale. 
Someday Pick-me-quick may become a 
parent for another new pepper. In the 
meantime, there are more vegetable seeds 
waiting for spring planting in the 
research fields; there's more time, now 
tha t it's winter, to go over and analyze 
the field notes collected last summer; and 
there 's a new student crop to pick 
helpers from. D 
The writer is Kim Young, a ssistant information specialist 
in the Ag Communications office 
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I n·-f ield soi I test 
At planting time you have better 
things to do than watch mailbox 
Name a time more hectic than spring 
planting time. Just when you're able to 
get into the fields to take soil samples, the 
weather turns off nice and you could be 
planting in a few days. 
And there you sit. You need fertilizer 
recommendations now, but it's going to be 
3 to 5 days at the earliest before the soil 
test results will be known. 
Sound familiar? Soil samples should 
and often are taken ahead of time but 
because of special circumstances, they 
are sometimes delayed or need to be 
taken again. In times like these, it sure 
would be nice to have a portable soil test 
lab right in the field with you. 
Otherwise, you are going to have to 
take the sample, dry it, and mail it or 
bring it to the lab. There it is prepared, 
analyzed, and then the results are mailed 
or phoned back to you. 
The actual analysis takes very little 
time (less than a minute for the nitrate 
test). The other steps are time consuming 
and contribute to the 7 to 14 day wait 
from the time of sampling until the results 
are in your mailbox. 
A portable lab simply eliminates the 
mailing time. A good sample still needs to 
be taken and the sample needs to be 
dried and ground for best results. 
From our standpoint here at SDSU, a 
portable soil testing lab makes sense, too. 
For research, it could be used in the field 
to screen potential plot areas. For 
teaching, these labs are relatively 
inexpensive, easy to use, and very visual 
for students studying soil testing and soil 
fertility. For Extension personnel, these 
rugged and fast labs can be taken to field 
days and farmers ' fields to explain or 
emphasize points of soil fertility. 
Proof is in the comparing. We 
tested portable against our lab 
But of course, quick turn-around, 
ruggedness, and ease of use won't 
compensate for inaccurate results. We 
had to compare one of these portable labs 
with routine soil tests to check its 
reliability. The portable lab is not a soil 
test kit that you can buy for $10 or $25. It 
is relatively expensive in comparison 
(usually over $400), and it works on sound 
principles of chemistry and 
instrumentation. 
In general, a soil test involves adding a 
solution to the soil sample, shaking, and 
then filtering off the liquid. Depending on 
the fertilizer element we're looking for, 
we add another chemical that will form a 
colored reaction with the element of 
interest. A portable lab usually contains a 
13 
colorimeter to read the intensity of these 
colors-the same as in a routine indoor 
lab test. 
We picked the Hach Soil Test 
Laboratory Model 17000 (portable lab). 
Its results were compared to the SDSU 
Soil Testing (public lab) values. We 
matched up soil N03-N, acid P, pH, and 
potassium because these are the most 
important soil fertility tests for South 
Dakota soils. The soils we chose 
represented the state as a whole and 
provided a wide range of values, and we 
repeated each test two more times. The 
results are shown in Table 1. 
Table 1. Soil test comparisons between a portable and a 
public lab. 
Soil 
test 
Average result C. V. Corre I a -
Public Portable Public Portable tion (r) 
% 
N03-N (lb/ A) 33a 27a 9 10 0.98 
pH 7.0a 6.6b 2 1 0.94 
Acid·P (lb/ A) 43a 87b 8 13 0 .86 
K (lb/A) 557a 539a 5 6 · 0.94 
• Averages that are followed by the same letter are not significantly 
different at the 0.05 level. 
You can see that the results are very 
close for the nitrate-N and potassium 
tests. The results are significantly 
different for the phosphorus and pH tests. 
Average phosphorus test results for the 
portable lab are almost twice as high as 
the public lab results. 
The C.V., or coefficient of variability, is 
a measure of reproducibility, in other 
words, of obtaining the same result every 
time the test is run. Thus, it is desirable 
for this value to be low. Values will 
normally run below 10 % for most lab 
procedures, and this is considered 
acceptable routine precision. The 
portable lab's precision is considered 
good for the tests studied , with the 
exception of phosphorus. 
The last column in Table 1 indicates 
the degree of correlation between the two 
sets of lab results. The closer this value 
gets to 1.0, the higher the relationship 
between the two test results. A high 
degree of association exists between the 
two labs except for phosphorus, which is 
below 0.90. 
Unit passes exam, if you accept 
it'll always answer phosphorus wrong 
So do these numbers translate into a 
vote for or a vote against a portable soil 
14 testing lab? As in most election contests, 
In large photo, Ron Gelderman runs a sample through the 
portable soil test lab. Its results correlated well with the 
permanent public lab in all tests except phosphorus. Photo 
at lower left shows a soil testing "kit," which cannot give 
the accuracy of the other two models. 
you never get a candidate you can 
support 100%. But, in the case of t~is . 
lab, the merits outweight the demerits-if 
you're careful. 
We can use this portable lab for 
determining nitrate-N and potassium soil 
test levels. The values are essentially the f) 
same. 
The pH values from the two labs are 
different. However, we were able to 
predict the public lab pH results by using 
the portable lab's pH and other soil 
factors. Therefore, the portable pH can 
be related to the public lab's pH 
numbers. 
The phosphorus values from the 
portable lab were not satisfactory. 
Reproducibility was a problem, and the 
values could not be related satisfactorily 
to the public lab values. 
With all their accuracy and 
convenience, these portable labs should 
still be used only for special and 
emergency situations. The 
instrumentation, although rugged, can be 
damaged and needs to be monitored 
carefully. The results should be 
continually checked with a reliable 
permanent lab. 
Portable soil test labs are something 
that fills a need and that we have been 
looking for . With precautions , they will 
help all of us do a better job of soil IJ 
fertility management. D 
The writer is Ron Gelderman. manager of the SDSU Soil 
Testing Laboratory. 
-
Blue milk 
Yes, we can treat mastitis, but when, 
for sure, is antibiotic milked out? 
The very first man who got the very 
first domestic cow to provide milk and 
meat for his family probably had to deal 
with mastitis. And so it's been ever since . 
Mastitis has come to be the most costly 
disease affecting dairy cows. 
It is an inflammation of the udder, and 
it may be attributed to poor management, 
improper maintenance, incorrect use of 
milking equipment, inadequate housing, 
poor sanitation, and to breeding for ever 
increasing yields of milk. Small wonder 
tha t every cow doesn't have mastitis! 
A cow can be successfully treated with 
anitbiotics for mastitis, but the problems 
don't stop there. 
After treatment, the milk cannot be 
offered for sale until the antibiotics are 
no longer present. This may take up to 5 
days , depending on the specified 
withdrawal time. In spite of careful 
milking procedures, occasionally some 
antibiotics do get into the milk supply. 
This is when the next set of problems 
surfaces. 
Some people are sensitive to certain 
antibiotics and may have allergic 
reactions to trace amounts in the milk 
supply. Another serious problem is that 
these antibiotics, even in minute amounts, 
prevent the growth of desirable bacterial 
cultures used to produce cultured dairy 
products such as cheese, yogurt, and sour 
cream. 
Several antibiotics are used, but 
penicillin remains the most common 
choice, and then the milk must be tested 
for any penicillin or antibiotic residues. 
Requiring 2 ½ hours or more to complete, 
these tests are slow, tedious, and 
expensive, and they must be conducted by 
trained technicians. 
Something better than that would be a 
red-flag signal, a warning right at the 
time of milking that said, "Hey, this cow 
still has antibiotics in her system; don't 
put her milk in the bulk tank." 
No red flag. How about blue milk? 
Other countries use drug/dye combos; 
we 're still looking for the right mix 
It could be accomplished by 
incorporating a colored food-grade dye 
into the mastitis treatment. By discoloring 
the milk the dye irnmedia tely alerts the 
dairy farmer to antibiotic contamination. 
Some of these dye marked antibiotic 
preparations have been used in Australia , 
South Africa, France, and Japan. In 1971 , 
French regulations were changed to 
require the coloring of products 
containing penicillin used for the 
treatment of mas ti tis. 
So why haven't we had this 
dye/antibiotic .combination in the States? 
We haven't been sure it was a fail-safe 
procedure, that the dye and the anti-
biotic would milk out of the cow at the 
same rate . 
If the dye doesn't last long enough, the 
producer is emptying illegal milk into the 
bulk tank. If it is retained past the 
treatment period, the producer is holding 
milk off the market unnecessarily. That 15 
The perfect antibiotic/dye c?~Oinatio~ w_ould milk out at the 
same time-any milk containing ant1b1ot1c would be colored 
blue. Such milk cannot be sold, but it is safe to feed t~ the 
calves and, presumably, to the barn cats. ) 
(Photo courtesy of Bob Carlson. 
right combination of antibiotic and ?Ye 
was what our team in the SDSU Dairy 
Science Department was hunting. 
A grant and specially prepared 
antibiotics containing various levels of 
blue dye were provided by the Upjohn 
Company for the study. The research was 
carried out by Dr. Tom Gilmore and 
gradute students Nancy Novak and Rich 
Ellefson. 
Six antibiotic formulations containing a 
blue dye at three concentrations were 
studied. Each product was tested in five 
to seven cows at the SDSU Dairy 
Research Farm. Milk samples were tested 
for antibiotic residues by the Delvotest-P 
method. Blue dye was analyzed visually 
and by a special procedure devised to 
concentrate the color, thus extending the 
visual limits of detection. 
Only blue dye #1 at the 250 mg level 
met our criteria. It marked the presence 
of antibiotics in milk and disappeared 
16 when the antibiotics were gone. 
Blue milk may never become popular: 
mastitis control still up to dairymen 
A successful research project doesn't I ~ 
always mean that a resulting product will 
get into farm use, however. Upjohn and 
other manufacturers have found it 
difficult to incorporate dye and antibiotic 
into a commercial production process. It's 
difficult to standardize the dye 
concentration, control all the 
manufacturing variables, and keep the 
product stable in storage. . 
There's also the minor but tell-tale sign 
that a farmer is using the product-his 
bright blue hands as he milks or feeds the 
marked milk. (Blue milk containing 
antibiotics can be fed to calves safely.) 
There is the serious possibility that an 
antibiotic/dye preparation will never be 
used widely in the United States. Rapid 
advances are being made in new testing 
procedures for antibiotic residues in milk. 
We are on the edge of a breakthrough in 
a test that is fast (5 minutes), simple, and 
which can be conducted at the farm bulk 
tank. 
Until that breakthrough, the key to the 
control of antibiotic residues in milk is in 
the dairyman's hands. ~ \ 
There are a number of things he can f.H 
do. He should know the mastitis product 
tradename and the drug that was used in 
his cows. He should read the label 
thoroughly and follow the directions. He 
should know the withdrawal period for 
each of the products he uses, and 
naturally he should know which are his 
treated cows. 
Treated cows should be milked out 
completely, and the milking system should 
be rinsed following each milking. And he 
should discard milk from all quarters of 
treated cows and only use dry cow 
products on dry cows and lactating cow 
products on lactating cows. 
His wisest ~pproach is to discard milk 
for the prescribed number of days after 
treatment (he can feed it to his calves) or 
have it tested for antibiotics by the dairy 
plant prior to putting it in the bulk tank. 
It's not the easiest or most convenient 
way to handle the milk, but it does surely 
eliminate contamination. 
Meanwhile, we haven't given up hope 
some equally sure and much easier test , 
will come out of our continuing research.~' 
The author is Dr. John Parsons, head of the Dairy Science 
Department at SDSU. 
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Row spacing 
Which windbreak stops snow better-
one that is open or one that is tight? 
There has been a strong debate for 
many years now on how far apart 
windbreak rows should be planted to 
assure maximum survival and growth of 
the trees and therefore the best snow 
protection for you in the winter. 
On one side of the fence are those who 
feel that tree rows should be 16 to 24 feet 
apart or wider. On the other side are 
those who believe that tree rows should 
be 8 to 12 feet apart at the most. 
Both arguments have convincing 
evidence behind them, but both cannot be 
true. 
Or can they? 
We are talking here about conventional 
windbreaks, not the new design that is 
called "twin row-high density. " In that 
plan, tree rows are really far apart-over 
25 feet , and the farmer can not only 
cultivate between the sets of rows; he can 
raise crops. That is a different set of 
circumstances. 
Planting that traps snow gives 
more moisture for summer growth 
The logic behind the wide spacing 
argument for conventional windbreaks is 
that trees require a certain amount of 
moisture to survive and grow. The more 
water a tree gets, the more it will grow. 
In a prairie region such as South Dakota 
where summer soil moisture is limited, 
the more trees there are in a given area , 
the less water there will be for each tree. 
Close spacings then result in stunted 
trees and poor survival. 
I ' I 
I 
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The logic behind the close spacing 
argument is that when tree rows are 
closely spaced, several things happen 
which actually result in an increase in 
soil moisture available to the trees. 
Probably the single most important 
fa ctor affecting soil moisture in 
windbreaks during the spring and 
summer is the amount of snow which was 
caught in the windbreak during the 
previous winter. Closely spaced tree 
rows, because they offer more resistance 
to the wind, trap and accumulate more 
snow than widely spaced trees . .In the 
spring the melt from these drifts accounts 
for a considerable portion of the soil 
moisture available for tree growth. 
Closely spaced tree rows also decrease 
the amount of evaporation from the soil 
surface. This happens in two ways; first 
by direct shading of the soil surface, 
lowering the soil temperature and thus 
decreasing evaporation. Second, close 
spacing covers the soil surface with a 
layer of debris composed of dead leaves, 
twigs, and branches. This mulch also cuts 
down evaporation from the soil surface, 
thus conserving water for tree use . 
A third factor which favors closely 
spaced tree rows is that close spacing 
forces the trees to have a tall, narrow 
crown-they grow up instead of out. 
Trees grown in widely spaced rows tend 
to be shorter with wide , bushy crowns. 
Tall, narrow trees have a smaller leaf 
surface area per tree and, as a result , 
are more efficient in their use of soil 
moisture. 17 
Since there are more arguments for 
close spacing, it seems this method has 
more weight. But is this the case? 
What we need is an actual comparison 
in the field. 
Siberian proves out to be 
different from other trees 
18 
It took 30 years-that's the nature of 
forestry research-but we now have such 
a comparison planting to study right here 
in Brookings County. These trees were 
planted in 1954; there are four different 
species-ponderosa pine, green ash, 
hackberry, and Siberian elm. They are in 
three different row spacings-8 by 8 feet, 
8 by 16 feet, and 8 by 24 feet. 
Table 1 shows the average height of 
the dominant trees at ages 20 and 30. 
Three of the four species (ponderosa 
pine, green ash, and hackberry) attained 
a maximum height in the 8-foot spacing at 
both 20 and 30 years of age. As row 
spacing increased, tree height decreased 
and effective height of the windbreak 
decreased. For these three species, the 
argument that close spacing produces a 
better windbreak seems to hold true. 
Siberian elm, on the other hand, 
reached maximum height in the 24-foot 
spacing at age 30. At age 20 there was 
essentially no difference in height 
between the 16-foot and the 24-foot 
spacing. 
What happened to make the Siberian 
elm different? 
The answer lies in the nature of the 
tree and the design of the experiment. 
Siberian elm is a fast growing, short lived 
tree with an aggressive root system. 
When it competes for moisture and 
nutrients with other, slower growing 
trees, it will always grow faster and 
Table 1. Average height in feet, of dominant trees at ages 20 
and 30 years. 
Row spacing, in feet 
8 16 24 
years 
20 30 20 30 20 30 
-feet-
Ponderosa pine 30.6 41.7 28.6 40.7 24.9 38.7 
Green ash 37.3 48.6 36.9 46.6 37.6 43.3 
Hackberry 33.5 37.3 35.0 37.1 31 .8 32.2 
Siberian elm 41.7 46.5 44.4 46.6 44.2 48.7 
outshine them for the first 20 to 25 years. 
After that, the Siberian slows down, and 
the other species begin to pull ahead. 
When the Siberian elm has to compete 
with itself for moisture and nutrients, as 
in the case where there are two or more 
rows of elms, the tree will not grow as 
fast as when it competes only with other 
tree species. In this study there were 
tree rows of Siberian elms in the 8-foot 
spacing, two rows in the 16-foot spacing, 
and only one row in the 24-foot spacing. 
Therefore, it should be expected that 
Siberian elm would be taller in the 
24-foot spacing where the only 
competition came from surrounding 
slower growing trees with less aggressive 
root systems. 
So, for ponderosa pine, green ash, and 
hackberry, the argument for close 
spacing of rows seems to prove out. Rows 
should be somewhere between 8 and 16 
feet. For Siberian elm, the wide spacing 
argument seems to hold. Row spacing for 
this species can be wider without 
affecting height growth. 
How much cultivation, how much 
land do you plan to give trees? 
This isn't the whole picture. Two more 
items need to be considered. 
How long are you prepared to cultivate 
weeds? Depending on the species, at an 
8-foot spacing, cultivation will be needed 
for 8 to 12 years before the tree crowns 
of neighboring rows touch and shade out 
competing vegetation. At a 16-foot 
spacing, cultivation will be needed for 15 
to 18 years. At 24 feet, the tree crowns 
will probably never close sufficiently to 
shade out competing vegetation; you will 
need to cultivate for the life of the 
windbreak. 
The second item is the amount of 
cropland you 'r~. willing to turn over to a 
windbreak, and this often carries the 
most weight in your decision. A 
windbreak with rows 24 feet apart 
obviously will remove three times as 
much land area from crop production as 
a windbreak with 8-foot rows. 
Closely spaced rows also shorten the 
length of the cultivation period and 
remove the least amount of land from 
crop production. D 
The writers are Norm Baer and Pete Schaefer. SDSU 
research foresters. 
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Feed. antibiotics: 
in the news 
Expect news from Congress; 
an FDA report coming also 
The issue of feed antibiotics is coming 
to a head. 
After Congress reconvenes in January a 
bill will probably be introduced (by Rep . 
James Weaver, D-Ore) to ban the 
subtherapeutic use in feed of those 
antibiotics certified for human use. 
Before spring the Food and Drug 
Administration (FDA) will report to 
Congress the results of several years of 
studies on animal antibiotics. 
Producers and consumers will be 
watching both, because of the publicity 
around two articles by Dr. Scott 
Holmberg of the Center for Disease 
Control (CDC) in Atlanta. One was printed 
in the September 6 issue of the New 
England Medical Journal, and the other in 
the August 24 issue of Science magazine. 
The first article suggested that 
hambu rger from a South Dakota beef 
herd may have been the source of illness 
for several persons in Minnesota, South 
Dakota, and Iowa. 
Holmberg believes he found a link 
between subtherapeutic use of antibiotics 
in livestock and the passing on of 
antibiotic resistant salmonella to humans 
through the food chain. 
The language that medical and 
agricultural researchers use is a little 
difficult to understand. Roughly, 
Holmberg suspects this happened: Cattle 
were fed low levels of tetracycline, a 
common practice in confinement feeding 
of various livestock because it increases 
feed efficiency and puts on weight faster. 
(Higher, or therapeutic, levels of 
antibiotics are used to treat disease 
outbreaks.) 
The use of tetracycline in the herd's 
feed throughout 1982 provided a selective 
pressure for the persistence of the 
antibiotic resistant organism. After the 
cattle were slaughtered, some of the meat 
became contaminated by resistant 
bacteria and was ground into hamburger. 
Persons ate, the contaminated 
hamburger, some of it raw, and acquired 
the resistant salmonella , in most cases 
without symptoms. Twelve of those 
persons taking antibiotics for other 
illnesses became ill with salmonellosis. 
The use of the antibiotics to which the 
salmonella was resistant constituted 
selective pressure that allowed growth of 
the organism in humans, Holmberg wrote. 19 
Is there risk? How much risk? 
Here's where scientists differ 
20 
Holmberg's second article examined 52 
salmonella outbreaks between 1971 and 
1983. Seventeen of the 52 outbreaks 
involved antibiotic resistant organisms 
and affected 312 persons, 13 of whom 
died from salmonellosis. 
He reported that the case fatality rate 
was higher for patients infected with 
antibiotic resistant salmonella ( 4.2 % ) 
than for those with antibiotic sensitive 
infections (0.2%}. 
Of the 52 outbreaks, 18 cases had 
"documented transmission of salmonella 
from food animals to man," Holmberg 
said. Eleven of those outbreaks involved 
resistant bacteria. The South Dakota case 
was one of those eleven. 
The resistant organisms were acquired 
through contaminated foods such as raw 
milk, under-cooked beef, or by complex 
pathways of foodborne and person-to-
person transmission, investigators 
indicated. 
FDA announced plans in 1977 to bap. 
the subtherapeutic use of penicillin and to 
restrict the use of tetracyclines in 
livestock. Congress then intervened with a 
moratorium on the ban and directed FDA 
to do more studies on the subject. 
The last of the FDA-contracted studies 
was completed in August. FDA will report 
to Congress next session. The schedule 
calls for a decision from the 
Commissioner on whether or not to go 
ahead with the proposed ban by 
December 1985. 
Possible action on the Weaver bill 
could speed up the FDA timetable, a 
spokesman said. 
The central issue in the controversy in 
scientific circles is the benefit of 
antibiotics as growth promotants in the 
production of meat versus the perceived 
risk to human health. 
Scientists on both sides of the issue 
agree that there are benefits from feeding 
subtherapeutic levels of antibiotics to 
livestock, in the form of faster gains, 
better feed efficiency, and reduced 
disease among farm animals, particularly 
those raised in confinement. 
Scientists on both sides also agree that t ~ 
there is some risk to human health. The 
use of antibiotics (whether in humans or 
livestock) results in the proliferation of 
bacteria that are resistant to one or more 
antibiotics. Some of these bacteria are 
common to both animals and man. The 
fear is that human disease organisms 
resistant to treatment by antibiotics will 
develop in animals and spread to man. 
Where the scientists disagree is on the 
extent of the risk to human health. 
Dr. Stuart B. Levy, professor of 
medicine at Tufts University School of 
Medicine, Boston, asserts in USA Today 
(September 11): "If imprudent practices 
are not held in check, we can expect a 
time when our inexpensive and safe 
antibiotics will no longer cure even the 
most common human infections." 
On the other side, Dr. Thomas Jukes, 
Division of Medical Physics, University of 
California at Berkeley, says that "the 
responsibility for the spread of resistance 
in human clinical medicine rests 
primarily with those who are using 
antibiotics in clinical practice, not with 
the feed industry. All the evidence in the t) 
United States points to hospitals and 
other human clinical contacts as being 
responsible for the spread of resistance 
. . . The continued efficacy of antibiotics 
in animal feeds shows clearly that there 
is no significant resistance problem at the 
level of the farm. " 
Jukes' reaction to the Holmberg study is 
this: The main lesson from these findings 
is that illness can result from 
contamination of meat followed by 
inadequate cooking. "If anything, the 
incident points up the rarity of such 
problems, because 4 .3 billion pounds of 
hamburger were consumed in the United 
States in one year, 1982, and only 18 
cases of the resistant Salmonella newport 
were described in this investigation." (Not 
all of these 18 could be linked to 
hamburger.) 
Consumers will 'pay the price' 
if animal antibiotics withdrawn 
After the FDA attempted to ban l 'l1,; 
penicillin in livestock use and limit ~ 
tetracyclines to therapeutic use with a 
veterinarian's prescription, the Council 
for Agricultural Science and Technology 
(CAST), headquartered at Ames, IA, 
sponsored a study " because of widely 
varying opinions among scientists as to 
the magnitude of the hazard." The 
80-page report was published in 1981. 
The CAST report said the economic 
costs of the proposed banning of 
penicillin and tetracylines for 
subtherapeutic use in animal feeds would 
be distributed among producers of the 
antibiotics, users, and consumers of the 
animal products. 
"Consumers derive most of the 
economic benefit from the use of 
antibiotics in animal feeds, and they 
would bear the principal cost of their 
withdrawal." 
CAST estimates the losses to 
consumers at about $3.5 billion or more 
per year, unless substitutes are found 
and become available. 
CAST asked whether the greater net 
social benefit is to be derived from 
continued use of antibiotics in animal 
feeds or from discontinuing their use. The 
issue should be decided in Congress, and 
not by a few persons in the FDA, the 
CAST report contends. 
The National Academy of Sciences 
reviewed the evidence for FDA and 
concluded "that the postulated hazards to 
human health from the subtherapeutic 
use of antimicrobials in animal feeds 
were neither proven nor disproven. The 
lack of data linking human illness with 
this subtherapeutic use must not be 
equated with proof that the proposed 
hazards do exist. The research necessary 
to establish and measure a definite risk 
has not been conducted." 
The 1980 report said that a 
comprehensive study on the subject is not 
technically feasible. 
The Academy of Sciences committee 
recommended continued monitoring and 
occasional review of the possible effects 
on humans resulting from the 
subtherapeutic use of antimicrobials in 
animal feeds. 
Now, are we being careful about 
use of antibiotics by humans? 
Although animal antibiotics are in the 
news, what about the antibiotics used by 
humans? 
In 1981 a group of 150 scientists issued 
a warning that microbes invulnerable to 
common medicines are gaining strength 
everywhere in the world because of 
overuse of antibiotics. 
The warning was written by 
participants in the International Plasmid 
Conference and was released in Boston, 
Mexico, Brazil, and the Dominican 
Republic. 
Dr. Stuart Levy, the leading U.S. 
sponsor of the warning, said that "while 
certain countries have regulations against 
the sale of these drugs without a 
prescription and against inclusion of 
more than one drug in a single product, 
others , mainly developing nations, do not." 
Poor control in one country affects 
everyone, he said, because drug-resistant 
organisms "do not know national 
boundaries.'' 
The statement in Science magazine 
identified five practices that the scientists 
said should be curtailed around the 
world: dispensing antibiotics without a 
prescription; using clinically useful 
antibiotics as growth promoters in animal 
feeds and crops; prescribing antibiotics 
for ailments for which they are 
ineffective; misleading consumers by 
advertising antibiotics as ''wonder 
drugs ," especially in areas where 
dispensing is not regulated; and using 
different labeling and advertising to sell 
the same product in different parts of the 
world. 
All of us in South Dakota have an 
interest in this controversy. It will be 
wise of us all, producers and consumers, 
to watch for continuing releases of 
research results in the months ahead and 
to follow the policy discussions in 
Congress . 0 
The writer is Jerry Leslie, information specialist in the Ag 
Communications Office. 
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Feed antibiotics: 
SDSU report 
Guidelines stay the same: 
be sensible in their use 
22 
Scientists at SDSU, like scientists 
around the country, have mixed opinions 
on the use of antibiotics in livestock 
feeds. 
Most found some holes in the medical 
journal article linking several human 
salmonella infections with hamburger 
from a South Dakota beef herd fed 
antibiotics (see previous article in Farm & 
Home Research), while some considered it 
credible research. 
What bothers one scientist is that the 
level of antibiotic in the feed was not well 
documented. It could have been a 
therapeutic level or a subtherapeutic 
level, he points out. 
Other spots of weak evidence were 
found: Several of the persons who 
became ill said they may have tasted raw 
hamburger when preparing it. And 12 
persons were taking antibiotics for other 
infections before they became ill with 
salmonellosis, according to the article. 
The man who died may also have been 
infected from an inadequately sterilized 
instrument while in the hospital for a 
spleen operation, according to the article. 
He did not consume suspected 
hamburger. 
The article indicts a South Dakota beef 
herd, yet 12 of the 105 carcasses from 
that herd were cut up by a vocational 
school that trained butchers, and no 
salmonella infection was reported by 
anyone to which the vocational school 
supplied beef. This suggests some 
question as to the exact point of 
contamination. 
The resistant bacteria were never 
cultured from the hamburger or the beef 
farm. They were cultured from the 
intestinal tract of a dairy calf from a 
nearby farm, a' scientist points out. 
Yet others argue that as scientists they 
knew this could happen and they wonder 
why it hasn't come before this. 
Antibiotics have been used as 
'inexpensive insurance' by feeders 
Antibiotics are used to improve 
performance and feed conversion and 
there is a wide margin of safety in their 
t) 
use, says Dr. C. Wendell Carlson, poultry 
researcher. He admits that, yes, they may 
increase the development of resistant 
organisms. 
It's well known that antibiotics at low 
levels reduce requirements for such 
nutrients as amino acids, calcium, 
phosphorus, manganese, several B 
vitamins, and vitamin A. 
"We've used antibiotics in livestock 
feed for over 30 years, and there is only 
very limited evidence that they can cause 
problems in human health," Carlson says. 
SDSU poultry recommendations always 
urge producers to use antibiotics 
according to manufacturers' directions, 
Carlson says. 
Phil Plumart, Extension poultryman, 
says, "I ask my classes, 'If you are feeling 
gqod and in good health, do you take an 
antibiotic? No.' I think the same should be 
true of the poultry flock. 
"If we know we are going to be 
subjecting chickens to undue stress such 
as moving, debeaking, vaccinating, then, 
_ in some situations, a low level of 
antibiotic may be prudent. And obviously, 
diseased birds may need treatment." 
Dr. Rob Pritchard, beef nutrition 
researcher, says, "The future of 
subtherapeutic use of an antibiotic may 
be limited to those antibiotics not used in 
human medicine. There are some 
presently available, there is room to 
develop more, and that's a definite 
possibility. 
"I think we should go at it aggressively 
as an animal industry and bring forward 
antibiotics that aren't used in human 
medicine. 
"I also think we can use antibiotics and 
not have a resistance problem if we use 
them properly. They have been 
inexpensive insurance for a feeder. They 
get used a lot of times when they're not 
needed. And they are used other times 
when they are not the most appropriate 
antibiotic to use. When this happens you 
end up feeding them for a longer period 
of time and at a higher level than is 
necessary. This may have occurred at the 
dairy and feedlot in question, but that is 
only speculation." 
Dr. Robert Todd, head of the 
Microbiology Department, says " the 
evidence certainly is there that the use of 
antibiotics supports animal growth if used 
under the right conditions." 
However, Todd personally considers 
antibiotics misused if they are used on a 
routine basis and feels they should. be 
restricted to times when the animal is ill. 
'' Antibiotics are a very important 
product for the animal industry, and 
certainly are necessary, but only at times 
when the animal is sick or under stress," 
Todd said. 
"I don't think antibiotics should be . 
routinely used as an additive to animal. 
feed. We should rather restrict them to 
when they are combating an infection. 
"Antibiotics, as used in the animal 
industry, can result in resistant 
organisms which can be linked to human 
health, but we certainly could use more 
data on this." 
Sometimes the meat's blameless; 
handling and cooking are faulty 
Dr .William Costello, meats researcher 
at SDSU, said the South Dakota 
hamburger case points up the importance 
of time-honored, good food handling · 
practices. 
"Any animal product-meat, 
eggs-should be cooked. Milk should be 
pasteurized." He says he is concerned 
about a practice of using 
"tigermeat"-raw meat and spices-as a 
spread for crackers at social hours 
around the country. 
"The federal meat inspection s·ervice 
does as good a job as it can, but there 
always is the possibility of a mistake 
happening in the packing plant. There are 
contamination possibilities. The inspection 
service watches those and that is why we 
have inspectors on the· line." 
Be careful of consuming uninspected 
products, he advises. Inspected meat sold 
at retail has a stamp on it. 
Rare steak or prime rib, if cooked to 
150 degrees F, should be safe, according 
to Costello. He said he wouldn't eat any 
raw meat or raw fish and wouldn't drink 
raw milk. 
These concei·ns about proper food 
handling are echoed by Dr. Roger 
Shewmake, head of the Department of 
Nutrition and Food Science. Shewmake 
says he usually tells people that he 
doesn't recommend raw meat or rare 
meat. He is a firm believer in the process 
of pasteurization. 
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If the worst scenario develops and human antibiotics are 
banned in livestock feeds, SDSU researchers will not be 
caught completely short. Scientists have been working with 
other, non-antibiotic growth promotants and with hormonal-
type implants. 
"Farm families drinking their own milk 
can do this on the range at home," he 
says. 
Shewmake says that cooking of food or 
pasteurization of milk can kill many of the 
organisms and also destroy or alter some 
of the toxins produced by bacteria as 
well. However, he said that cooking will 
not "unspoil" spoiled meat. 
"Holding temperature is very 
important, too. Meat, poultry, and eggs 
are very subject to bacterial proliferation. 
Keep them very cool before preparation 
and either very hot or very cool after 
preparation. We don't want to hit that 
mid-range temperature where bacteria 
proliferate." 
There are substitute additives; 
SDSU has been working on some 
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Dr. C. Ross Hamilton, Extension swine 
specialist, says he recommends sub-
therapeutic uses of antibiotics in the 
growing and finishing phases of swine, 
but not as a substitute for good health 
management practices on the farm. 
Dr. Ben Bruce, former Extension 
ruminant nutritionist, said the only time 
he recommends the use of antibiotics in 
cattle is for calves stressed at weaning 
time. 
"We have a lot to learn yet, but if 
there's going to be any question about 
human health problems, we can do 
without the antibiotics at the 
subtherapeutic level for growth." 
Recent studies with poultry and swine 
at SDSU have involved both the human 
types of antibiotics-those used for 
treating human diseases-and types that 
have been developed for exclusive use for 
animals. They have included 
chlortetracycline, oxytetracycline, and 
penicillin of the human type and tylosin, 
bacitracin, virginiamycin, and flavomycin 
of the non-human type. 
One study showed a 10% improved egg 
production with bacitracin; another 
showed 7 % improved growth and feed ., 
conversion with turkeys using 
oxytetracycline. 
Prior SDSU swine studies have shown 
an 18% improvement in growth with 250 
grams of ASP-250 per ton of feed fed to 
75 lb of body weight. ASP-250 is a 
combination of chlortetracycline, 
sulfamethazine, and penicillin. 
Although numerous studies with 
antibiotics for feedlot beef were 
conducted by SDSU over the last 30 
years, much of the feed additive work 
since 1977 has been related to ionophores 
(a non-antibiotic type growth promotant) 
and hormonal type implants. A 1977 
report showed a 2. 7 % increase in gain 
from tylosin and 4.9% increased gain 
from a combination of monensin and 
tylosin. Monensin improved feed 
conversion by 10%. 
A current study on the preconditioning 
program for feeder calves is being 
conducted by SDSU on ranches in 
western South Dakota. Veterinarians are 
taking nasal and rectal swabs before and 
after the program, which includes the use 
of antibiotics during the weaning stress 
period. They are looking for resistant 
bacteria. 
Wrapping it up, Dr. Delwyn Dearborn, 
dean of the College of Agriculture and 
Biological Sciences, says, "We want to 
stress the impqrtance of proper food 
handling and preparation. We a lso want 
to stress proper use of medicated feeds , 
never exceeding the level or the duration 
of feeding which has been cleared. 
Furthermore, in our research, we want to 
evaluate some of the products not used 
for humans so that we may have 
additional useful products for the 
future.'' 
The writer is Jerry Leslie. information specialist in the Ag 
Communications Office. 
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H-801, Solar energy utilization for agricultural 
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H-901 , Climatic parameters affecting agricultural 
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S-012, Rumen fermentation and performance of 
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S-043, Range and tame pastu re production in 
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Stymiest 
H-044, Improving reproductive efficiency of 
commerical beef production ; Pruitt 
H-051 , Preparation, treating and combining of 
plant ruminant feeds ; Kamstra, Luther 
H-073, Improving reproductive performance in 
the postpartum beef cow; Miller, Pruitt 
R-093, Improvement of beef cattle through 
breeding ; Dinkel 
H-111 , Effect of processing, preservation and 
storage of feedstuffs on utilization by 
beef , cattle , and sheep; Luther, Embry, 
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H-142, Importance of firm pellets in animal 
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H-1 53, Reproductive efficiency of sheep; Slyter 
H-161, Availability of amino acids in feedstuffs 
for laying hens; Carlson 
H-171, Application of meat technology to cow 
and bullock beef ; Costel lo 
H-189, Manipulative treatments to increase 
praductivity of South Dakota rangelands ; 
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H-199, Applications of operations research 
methods to livestock enterprises in 
South Dakota; Dinkel 
H-201 , Range management to provide sustained 
optimum praduction of eastern South 
Dakota rangelands; Engle 
H-211 , Uses of feed additives in poultry 
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R-221 , Increased efficiency of sheep production ; 
Slyter 
S-239, Development of grazing plans for 
optimum livestock praduction ; Lewis 
S-249, Protein efficiency of cattle and sheep; 
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H-283, Manipulation of tenderness and other 
functional properties; Jones, Costello 
H-293, Enhanced reproductive efficiency in 
livestock by reducing embryonic 
mortalities ; Granholm 
H-229 , Reducing the incidence of siliceous 
, . (silica) urinary calculi (water belly) and 
ruminal (stomach) acidosis ; Luther (in 
cooperation with Station Biochemistry) 
H-332 , Improving pig performance through 
amino acid nutrition ; Wahlstrom, Libal 
H-392, Decreasing feed costs through forage to 
grain ratio manipulation ; Bruce, Miller, 
Gee 
H-402, Improving oat forage utilization by beef 
cattle; Embry, Luther 
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H-430, Nutrient interrelationships affecting 
performance and body composition of 
swine; Wahlstrom, Libal 
R-630 , Function , nutritive composition , quality, 
stability, and efficient production of 
poultry products ; Carlson 
H-911 , Mineral requirements and nutrient 
interrelationships of sows; Wahlstrom, 
Libal 
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H-091, Effects of control of parasitism in dairy 
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H-101 , Changes in the shoot apex of soybean 
during the shift from vegetative growth 
to flowering ; Myers, Dybing 
H-242, Tissue and cell culture techniques for 
use in breeding monocotyledonous 
species ; Chen , Boe 
H-320, Native plant utilization: Project on 
biological control ; Holden 
H-362 , Cy1ology of organogenesis in tissue 
cultures of monocotyledonous species; 
McMullen , Chen 
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H-121 , Improving cultured milk products and 
milk component utilization; Spurgeon , 
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H-141 , Quality, safety, and consumer 
acceptance of dairy foods ; Gilmore 
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H-262, Improving dairy cattle through breeding 
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Voelker, Ludens 
R-382, Optimizing the nutritional utilization of 
forages by dairy cattle; Clark 
R-432, Redirecting nutrient flow in cows for 
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H-492, Preservation and feeding value of high 
moisture corn for dairy cattle; Voelker 
S-570, Analysis of dairy products ; Parsons 
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H-083, Economics of renewable energy sources 
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H-112, Selected tax options for agricultural and 
non-agricultural taxpayers in South 
Dakota communities of various sizes; 
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H-113, Livestock price forecasting for South 
Dakota; Ellingson 
R-132, Effect of changes in transportation on 
performance of the U.S. agricultural 
transportation system; Lamberton 
H-1 52, Economic analysis of the farm real estate 
market in South Dakota; Janssen 
H-163 , Economic impact of alternative electric 
rate structures on energy and water use 
in South Dakota; Taylor, Lundeen 
H-172, Economic analysis of reduced ti llage; 
Allen 
H-192, Economic analysis of farm machinery 
investment decisions; Allen, Janssen 
H-202, Analysis of impacts of domestic water 
development on South Dakota 
agricultural economy; Lundeen 
H-252, Profit analysis of alternative cull beef 
cow marketing strategies; Shane, 
Ellingson 
H-313, Commodity price relationships between 
South Dakota and major export markets ; 
Schmiesing 
H-323, Seasonal price analysis of major grain 
commodities in South Dakota; 
Schmiesing 
H-590, Impact of rising energy costs on 
developing and utilizing South Dakota 's 
irrigation resources ; Taylor 
Home Economics 
H-054, Effect of dietary fiber fermentation 
products on the metabolism of 
cholesterol in rats fed various fiber 
sources; Shewmake 
H-103, Relation of body composition to insulin 
levels and temperature regulation in 
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H-301 , Dietary influence on lipogenesis and 
membrane structure; Johnson 
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H-389, Developing fru it cultivars and improved 
fruit cultural practices for South Dakota; 
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H-399, Increasing vegetable yields in South 
Dakota through evaluation , breeding, 
and cultural methods; Prashar 
H-412, Production and evaluation of new pot 
plant species; Spinski 
M-420,Selecting superior coniferous and 
deciduous trees and shrubs for South 
Dakota; Helwig 
R-779, Introduction, multiplication , evaluation, 
preservation , cataloguing, and utilization 
of plant germplasm; Peterson 
M-941, Physiological characteristics of conifers 
suitable for environmental plantings in 
South Dakota; Baer 
Microbiology 
H-011 , Modification of the immune response due 
to pentachlorophenol exposure ; Hil lam 
H ·092 , Nitrogen fixation in the root zone of 
selected cultivars of wheat and other 
grasses; Pengra 
H-102, Glucose from cellulose of community-
scale fuel alcohol production ; Gauger 
H-885, Production of alcohol fuels from ligno-
cellulosic crop residues and damaged 
cereal starches ; Middaugh 
Plant Science 
H-003, Weed control for conservation tillage 
systems; Arnold 
M-014,Soil and forest management influences 
on understory production in Custer State 
Park ; Lemme 
H-022 , Role of temperature in cereal genome 
structure and expression; Kenefick, 
Whitehead , Evenson 
H-023, Evaluation of germination procedures for 
crop and forage species common to 
South Dakota; Schultz 
. H-024, Alternative farming systems; Smolik , 
Fixen, Hall 
H-032, Soil fertility management as influenced 
by ti llage systems in eastern South 
Dakota; Fixen, Gelderman 
H-033, Soil physical constraints on root system 
activity; Schumacher 
H-034, Low pressure irrigation: Soil crusting, 
winddrift, and spray evaporation ; Kohl , 
DeBoer, Chu 
S-042, Breeding and evaluation of forage 
grasses for South Dakota; Boe 
H-052, Effect of conservation practices upon soil 
and groundwater chemistry; Carlson 
H-053, Continuing participation in the National 
Agricultural Pesticide Impact Association 
Program; Walgenbach , Smolik 
H-063, Increasing returns from water-related 
energy inputs in irrigated agriculture; 
Beck, DeBoer, Kohl 
H-070, Genetics of corn : Emphasis on enzyme 
polymorphisms in corn populations; 
Kahler 
H-1 51, Soil productivity , soil interpretations, and 
land use relationships on South Dakota 
landscapes ; Malo 
R-162 , Relating soil wetness to selected 
landscape features and to land use 
decisions ; Lemme 
H · 181 , Identification and control of soybean 
diseases in South Dakota( Ferguson 
H-183, Agronomic investigations of reduced 
tillage cropping practices in western 
South Dakota; Stymiest, Jacobson 
M-191,Soil and forest influences on woodland 
grazing in the Black Hills; Lemme 
H-193 , Breeding and genetics of flax and 
sunflowers; Lay, Grady, Ferguson 
H-203, Corn bre.eding; Wicks, Carson, 
Bettendort 
H-213, Spring wheat breeding and genetics ; 
Cholick, Buchenau 
H-223, Management of alfalfa insects in South 
Dakota; Walstrom 
H-243, Epidemiology and control of wheat , corn 
and sorghum vi rus diseases; Gardner, 
Bender 
H-253, Amelioration of claypan-range-soil 
properti es to increase forage production ; 
White 
H-263 , Test of the winterhardiness of barley 
populations developed for deep-setting 
crown characteristics ; Gellner 
H-272, Seed production of breeding lines of 
insect-pollinated legumes; Boe 
29 
30 
H-273, Soil organisms and their role in the 
utilization of rangeland and pastures of 
South Dakota prairies ; McDaniel 
R-279, Arthropod management and economic 
losses of insects on livestock ; Easton 
H-282 , Reduction of corn losses caused by 
nematodes in the north-central region; 
Smolik 
H-292, Analysis of production systems and 1PM 
research needs in the north-central 
region ; Arnold 
R-309 , Integrated approaches to management of 
disease caused by soil -borne plant 
pathogens on field crops; Buchenau , 
Smolik , Wirth 
R-333 , Soil productivity and erosion ; 
Schumacher, Lemme, Lindstrom 
H-342 , Temperature and water stress in South 
Dakota crop production ; Kenefick , 
Matthees 
H-340, Advancement of face fly sampling and 
trapping methodology for use in 
integrated control programs ; Easton 
R-343 , Management strategies for leafhoppers , 
spittlebugs , and aphids on alfalfa ; 
Walstrom 
H-349, Improvement of winter wheat ; Wells 
H-352 , Biology and control of insects and 
diseases affecting sunflowers ; Smolik 
H-359, Ecology and control of western and 
northern corn rootworms in South 
Dakota ; Walgenbach 
S-401 , Foundation seed stock; Weber 
S-402, Seed certification ; Pollmann 
S-403, Seed testing ; Schultz 
S-404, Variety testing ; Bonnemann 
S-406, Survey entomologist ; Walgenbach 
H-482 , Physiolog ical regulation of individual 
components of seed yield ; Dy bing 
R-490 , Development and evaluation of 
conservation tillage systems; Shubeck 
H-502 , Chemistry of atmospheric 
deposition-effects on agriculture , 
forestry , surface waters , and materials; 
Gardner 
R-51 0, Fate of nutrients in the environment as 
affected by soil and crop management ; 
White 
H-530, Forage managment systems for cow-calf 
production in the Northern Great Plains ; 
Holland , Embry , Shane 
H-991 , Development and utilization of oats and 
rye adapted to South Dakota ; Reeves 
Rural Sociology 
H-212, Socio-economic characteristics of South 
Dakota population ; Satterlee 
Station Biochemistry 
H-022, Role of temperature in cereal genome 
structure and expression ; Whitehead (in 
cooperation with Plant Science) 
H-131 , Structure and function of ribulose-1,5-
bisphosphate carboxylase/ oxygenase ; 
Paech 
H-133 , Investigation of chemical equilibria in soil 
solutions ; Rue 
H-143 , Interactions of agricultural chemicals in 
soil ; Matthees 
H-299 , Mineral nutrition and metabolism in 
animals ; Emerick , Embry , Carlson 
H-339 , Biochemistry of selenium; Palmer, Olson , 
Halverson 
H-401, Oats and barley utilization for livestock ; 
Halverson 
S-407 , Analytical services ; Thiex 
R-422, Cellu lar photosynthetic processes and 
the regulation of photosynthesis; Paech 
S-968 , Kinetics and in vivo operation of 
ribulose-1 ,5 bisphosphate 
carboxylase/ oxygenase ; Paech 
Veterinary Science 
R-122 , Prevention and control of enteric disease 
of swine ; Bergeland , Benfield , Francis 
H-222 , Compounds affecting expression of K99 
adherence pili on Escherichia coli ; 
Francis 
H-232 , Pathogenesis of mixed rotavirus-E. coli 
infections in gnotobiotic pigs ; Benfield , 
Francis 
R-380, Reproductive performance in domestic 
ruminants; Kirkbride , Johnson 
S-462 , Diagnostic use of enzyme-linked 
immunosorbent assay for leptosprial 
antigens ; Kirkbride 
S-472, R plasmid-medicated antimicrobic 
resistance among bovine Pasteurella 
isolate; Libal 
Wildlife & Fisheries 
H-013, Fishery development of South Dakota 
ponds; Scalet , Modde 
M-072 , Use of shelterbelts by pheasants in 
relation to land-use patterns in South 
Dakota ; Linder 
M-372 , Habitat values of hardwood forests and 
adjacent pasture and croplands to wild 
turkeys in South Dakota ; Flake 
S-913, Wildlife Research Unit ; Linder 
S-914 , Fishery Research Unit ; Scalet 
Articles, 
publications 
If you are interested in information on any of 
these articles or publications and cannot reach 
the author listed , contact the department under 
which the reference appears. Some of the 
authors are graduate students who have com-
pleted their studies and left SDS_U. The depart-
ment will be able to assist you . 
Agricultural Engineering 
Journal articles: 
Abbott, K.W., et al . 1984. Darrieus wind turbine : 
Variable speed operation . Trans ASAE 
27(1) :265. 
Alcock, R., and P H. Calkins. 1983. Linear 
programming models for assessing electric 
vehicle potential in agriculture. Int J Energy 
Systems 3(1 ) :6. 
Buck , N.L ., et al. 1983. Electric vehicle designs 
for agricultural applications. Trans ASAE 
26(3 ): 646 . 
Christianson , L.L. 1983. Agricultural solar 
systems performance-multiple-use solar 
energy intensifier system . Proc of the Great 
Plains Council. 
__ et al . 1984. The electric farm tractor is 
here . Proc of the Food and Energy Gou ncil. 
Chu , S.T . 1984 . Hydraulics of perforated 
irrigation trail tubes . Irrigation and Drainage 
Engineering , ASCE 110 :1. 
DeBoer, D.W., and D.L. Beck . 1984. 
Management of a silt loam soil under reduc-
ed pressure spinkler irrigation . Trans of 
Twelfth Intl Cong on Irrigation and Drainage 
113:553. 
Hellickson , M.A., and J. Walker. 1983. 
Ventilation of Agricultural Structures . Soc of 
Ag Engineers , St . Joseph , Ml , 372 pp . 
et al. 1983. Solar Livestock Handbook . 
Midwest Plan Service, Ames , IA, 89 pp . 
Polak , R.M. , et al. 1983. Solar energy intensifier-
simulation and validation . Trans ASAE 
26(2) :589 . 
Stange , K., et al. 1984 . Microcomputer goes to 
the field to gather tractor test data . Ag 
Engineering 65(1 ):21 . 
Other publications : 
Alcock, R., and D.P . Froehlich . 1983. Analysis of 
the control led droplet applicator (C.D.A. ). 
ASAE Paper83-1511 . 
__ and G. Jahns. 1984. Field automation by 
spiral mechanization . ASAE Paper 84-1030 . 
Bassett , K. 1983. Field evaluation of a solar 
energy intensifier-thermal energy storage 
system . MS thesis , SDSU. 
Beck , D.L., and D.W. DeBoer . 1984. Reducing 
runoff losses under conventional and low-
pressure sprinkler packages . SDAES Report 
JV83-35. 
_ _ . 1984. Energy vs runoff . SD Farm and 
Home Res 35(1) :12 . 
Chu , S.T. , and E.T . Engman . 1983. Develop 
green-amp! watershed retention model ASAE 
Paper 83-2512 . 
e 
-
-
__ . 1984. Modeling water ponding in tilled 
soil during infiltration . ASAE Paper. 
84-2023. 
DeBoer, D.W., and D.L. Beck. 1983. 
Conservation tillage under reduced pressure 
sprinklers. ASAE Paper 83-1526. 
Froehlich , D.P., and R. Alcock . 1984. Comparing 
shields for inter-row cultivation . ASAE Paper 
84-1015. 
Julson, J .J., and K. Abbott. Performance data for 
a Darrieus wind turbine. Great Plains Energy 
Council 108:117. 
__ . 1983. Evaluation of an electronic 
livestock gate. Prepared for Jay Carr, Pierre , 
SD. 
__ . 1983. Harnessing the wind . SD FamI 
and Home Research 34(3):13. 
Kohl, OW., and OW. DeBoer. 1984. Kinetic 
energy of low pressure spray sprinklers . 
ASAE Paper 84-2082 . 
Remund , C. 1983. Design and evaluation of solar 
water heating package for a solar energy 
intensifier-thermal energy storage system. 
MS thesis, SDSU. 
__ et al. 1984. Thermosiphon solar water 
heating design data with SEI-TES system. 
ASAE Paper 84-4045. 
Animal and Range Sciences 
Journal articles : 
Bilger, L.S ., et al. 1984. Comparison of the 
effects of short-duration and repeated-
seasonal grazing on grazing distribution, 
defoliation patterns and tiller emergence. 
Proc Soc Range Manage, Abstr 182. 
__ et al. 1984. Comparison of the effects of 
short-duration and repeated-seasonal 
grazing on livestock production . Proc Soc 
Range Manage, Abstr 218. 
Goehring, T.B., et al. 1983. Toxicity of added 
selenite and the effects of its excess on 
performance and blood composition of 
growing swine fed a corn-soybean meal diet. 
J Anim Sci 57{Supp 1 ):246 {abstr). 
Hagemeier, D.L. , et al. 1983. Effect of excess 
arginine on swine growth and plasma amino 
acid levels. J Anim Sci 57t1 ):99 {abstr) . 
Hassibi , M., et al. 1983. Effect of firm pellets on 
turkey performance. Poul Sci 62(7):1432 
{abstr) . 
Johnson, R.C., et al . 1983. Effects of Synovex-S 
implants on carcass characteristics of intact 
and early feedlot period castrated Angus 
bulls. J Anim Sci 5 ?{Suppl 1 ): 224 {abstr) . 
Kashani , A.B., and CW. Carlson. 1983. 
Performance of layer-type chickens as 
affected by grower diets, aureomycin , and 
negative ions. Poul Sci 62(7): 1447 {abstr) . 
Lewis, J.K. 1984. Classification and application of 
grazing systems. Proc Soc Range Manage, 
Abstr 87. 
MacNeil, M.S., et al. 1984. Genetic correlations 
among sex limited traits in beef cattle. J 
Anim Sci 58(5) 1171 . 
NCR-89 Committee on Confinement Management 
of Swine. 1984. Effect of space allowance 
and antibiotic feeding on performance of 
nursery pigs . J Anim Sci; 58(4):801. 
Nothnagel , J., et al. 1983. Evaluation of cu lture 
conditions for enumeration of 
microorganisms on corn plant material. Proc 
SD Acad Sci 62:129. 
Oruseibio, S., et al. 1983. Relative value of 
sunflower meal , meat and bone meal, and 
soybean meal as protein supplements for 
laying hens. Poul Sci 62(7):1478 {abstr). 
Palmer, L.F., et al. 1983. Sources of 
supplemental protein with corn silage for 
growing cattle . J Anim Sci 57 {Suppl 1 ): 
457 {abstr). · 
Paterson, B.C. , et al. 1983. Effects of growth 
promoting implants on carcass 
characteristics of Gelbvieh bulls . J Anim Sci 
57{Suppl 1 ):230 {abstr). 
Romans , J.R., et al. 1983. Introducing practical 
trials into a livestock marketing course. J 
Anim Sci 57{Suppl 1 ):480 {atistr). 
Salih , M.S., and J.K. Lewis. 1984. Problems of 
range technology transfer to developing 
countries. Proc Soc Range Manage, Abstr 
115. 
Samie, H., et al. 1983. Effect of bacitracin , 
copper, and neo-terramycin on the growth of 
turkeys. Poul Sci 62(7):1494 {abstr) . 
Schimmel, J.G., and L.B. Bruce. 1983. Effect of 
growth promoting implants on testicular 
traits in yearling Gelbvieh feedlot bulls. J 
Anim Sci 57{Suppl 1 ):205 {abstr) . 
Staber, L.D., et al. 1983. Effects of dietary 
dehydroepiandrosterone on body weight and 
food consumption in the lethal xellow (AY Aw) 
and white-bellied agouti {Aw/ A ) mice 
{Strain 129/ Sv). Proc SD Acad Sci 62 :154. 
Voelker, H.H., et al. 1983. Effects of some 
additives on preservation of high moisture 
corn. J Dairy Sci 66{Suppl 1 ): 177 {abstr). 
Wahlstrom, R.C., et al. 1984. The relationship of 
hair color to selenium content of hair and 
selenosis in swine. Nutr Rep Int 29(1 ): 143. 
_ _ et al. 1983. Effect of potassium and lysine 
supplementation on perfqrmance of young 
pigs fed low potassium diets . Nutr Rep Int 
28(5):1159 . 
Other publications : 
Bai ley , J.H. 1983. Green tag preconditioning 
program in South Dakota. Proc Range Beef 
Cow Symp VIII , p 1. 
Bilger, L.S., et al. 1983. Comparison of repeated 
seasonal and high performance short dura-
tion grazing with sheep, 1981, 1982. 
SDAES CO 83-6. 
Bruce, L.B., et al. 1983. Comparison of two 
feeding schemes with corn and corn silage 
on feedlot performance of bulls and steers . 
SDAES SESD Exp Farm Progress Rep 
83-28:80. 
__ et al. 1983. Comparison of two feeding 
schemes with alfalfa hay and corn on feedlot 
performance of bulls, steers and heifers . 
SDAES SESD Exp Farm Progress Rep 
83-27:76 . 
__ and H.L. Miller. 1983. Effects of three 
feeding regimes for replacement heifers on 
performance and reproduction. A progress 
report . SDAES CO 83-16. 
__ and __ . 1983. An evaluation of three 
feeding schemes to winter replacement 
heifers. SDAES James Valley Progress Rep 
JV83-21. 
Butterfield, C.H., et al. 1983. Comparison of fall 
gains of yearling heifers on native range and 
Russian wi ldrye-alfalfa. SDAES CO 83-9. 
Dinkel, C .A. 1983. Breed differences in cow 
efficiency. SDAES ANTELOPE 83-3 . 
_ _ . 1984. Energetics from birth to slaughter. 
Proc Beef Cow Efficiency Forum, Michigan 
State Univ {May 29-30) and Colorado State 
Univ {May 31-June 1). 
· _ _ and L.K. Jost . 1983. Predicting cow 
efficiency from calf and cow information 
available at weaning. SDAES ANTELOPE 
83-1 . 
Gartner, F.R., et al. 1983. Improving forage 
production on claypan soils. S DAES Antelope 
Field Day Rep , p 1. 
Goehring, T.B., et al. 1983. Selenium toxicity in 
growing swine. SDAES SWINE 83-5:17. 
Hartman, A.O., et al. 1983. Sunflower seeds in 
growing-finishing swine diets. SDAES 
SWINE 83-3:8. 
Hassibi, M., et al. 1983. Effect ofform of feed on 
turkey performance. SDAES POUL TRY 
83-4 :6. 
Johnson, J.R., et al. 1983. Management practice 
impacts on cultivars of grazing alfalfa . 
SDAES CO 83-10. 
Kashani , A.B., and CW. Carlson . 1983. Effects 
of aureomycin and negative ions on egg pro-
duction. SDAES POULTRY 83-1 :1. 
__ and __ . 1983. Full-fat sunflower 
seeds for growing pullets . SDAES POULTRY 
83-6:1 1. 
_ _ and __ . 1983. Grain source and the 
response of laying hens to meat and bone 
meal. SDAES POULTRY 83-10:21. 
Kohler, P.H., and L.C. Blome. 1983. Horn Fly 
control with insecticide-impregnated ear tags 
on range beef cattle. SDAES CO 83-18. 
Lewis , J.K. 1983. Kinds of grazing systems and 
their use in the Northern Great Plains . 
SDAES CO 83-5. 
_ _ and A.F . Schlund!. 1983. Range 
research : overview and plans. SDAES CO 
83-2 . 
__ et al. 1983. Effect of nematicide on 
rangeland productivity . SDAES CO 83-8. 
_ _ et al. 1983. Effect of range condition on 
summer gains of grazing steers . SDAES CO 
83-4 . 
Libal , G.W. , and R.C . Wahlstrom. 1983. Feed 
additive additions to pig creep feed . SDAES 
SWINE 83-1 :1. 
_ _ and __ . 1983. Effect of feeding 
frequency and feed flavoring on performance 
of lactating sows and gilts. SDAES SWINE 
83-7:25. 
__ et al. 1983. Pen space and antibiotic 
effects on performance of growing-finishing 
pigs. SDAES SWINE 83-6:21 . 
__ et al. 1983. Effects of sarsaponin and 
bacitracin MD on performance of growing-
finishing pigs. SDAES SWINE 83-10:39. 
__ et al. 1983. Effect of sarsaponin on 
performance of finishing pigs. SDAES SESD 
Farm Rep 83-29:85. 
31 
__ et al. 1983. Effects of sarsaponin and 
bacitracin MD on performance of growing-
finishing pigs. SESD Rep 83 :30:87 . 
__ et al. 1983. Response of slow-growing 
pigs to antibiotic supplementation. SDAES 
SESD Farm Rep 83-31 :90. 
Luther, R.M., and J. Nothnagel. 1984. Effect of 
sodium diacetate on corn silage chemical 
characteristics, preservation and utilization 
by beef steers . SDAES CATTLE 84-1 :1. 
__ and __ 1984. Effect of enzymes on 
corn silage quality, preservation , and utiliza-
tion by beef steers. SDAES CATTLE 
84-3:21. 
Lyfle, W .F. 1983. Cottonwood climatic data. 
SDAES CO 83-3 . 
Miller, H.L., and L.C. Blome. 1983. Evaluation of 
one or more lutalyse injections for estrous 
synchronization in beef cattle. SDAES CO 
83-15. 
__ et al. 1983. Mating and management 
systems for commercial beef production . 
SDAES CO 83-14. 
__ et al. 1983. Evaluation of zero, one , or 
two Ralgro implants for suckling calves. A 
progress report. SDAES CO 83-17. 
Minyard, J.A., and J.H . Bailey. 1983. 
Preconditioning feeder calves . SDCES FS 
808. 
Monfore , M. 1984. Just another pretty face . SD 
Farm Home Research 35(1 ):3. 
__ et al. 1983.Accuracy of femininity scoring 
in selection of replacement heifers. SDAES 
ANTELOPE 83-2. 
__ et al. 1983. Nine-year breed summary of 
preweaning traits of Hereford , Angus-
Hereford , and Simmental-Hereford cattle. 
SDAES ANTELOPE 83-4 . 
Nahm, K.H. , et al. 1983. Effects of cellulase 
supplementation and wheat bran on mineral 
utilization in broilers. SDAES POULTRY 
83-11 :23. 
Nothnagel, J., and R.M. Luther . 1984. Effect of 
lactobacillus plantarum on microbial popula-
tions , silage quality, utilization , and preser-
vation . SDAES CATTLE 84-6:42 . 
__ et al. 1984. Effects of bacterial 
inoculation of corn silage on feedlot perfor-
mance, nutrient utilization , preservation , and 
aerobic feedbunk life. SDAES CATTLE 
84-2 :10. 
Oruseibio, S., et al. 1983. Sunflower, meat and 
bone and soybean meals as protein sup-
plements in laying hens rations . SDAES 
POUL TRY 83-2:3. 
Palmer, L.F. , et al. 1984. Sto,·age methods and 
feeding value of ear corn . SDAES CATTLE 
84-5 :36. 
__ et al. 1984. Sources and heat treatment 
of protein ingredients for supplementing 
corn silage for growing cattle . SDAES CAT-
TLE 84-4 :29. 
__ . 1984. Agnet XCORE program instruction 
manual and example . 11 p. 
Pruitt, F.J., and H.L. Miller. 1983. Livestock 
research : overview and plans. SDAES CO 
83-13. 
Rakshit , C.C ., and C.W. Carlson. 1983. 
Lactobacillus cultures and egg production . 
SDAES POUL TRY 83-3:5. 
__ and __ . 1983. Further studies on 
fatty liver hemorrhagic syndrome. SDAES 
POULTRY 83-7 :13. 
Romans, J.R ., and J.K. Lewis . 1983. Cottonwood 
Range and Livestock Research Station . 
SDAES CO 83-1. 
Samie, H., et al. 1983. Effect of terramycin and 
copper on the growth of turkeys . SDAES 
POULTRY 83-8:15. 
Slyter, L. 1983. Do I castrate or leave my ram 
lambs intact? Sheep, Oct , p 15. 
__ et al . 1983. Effect of type of birth , breed 
of sire, level of post-weaning nutrition , and 
age of first breeding on lifetime production 
of Targhee and Suffolk-Targhee range ewes . 
SDAES ANTELOPE 83-4 . 
Thaler, R.C. , et al . 1983. Effect of lysine in starter 
diets on performance and carcass 
characteristics of swine . SDAES SWINE 
83-8 :29. 
Volesky, J.D., et al. 1983. Comparison of 
repeated seasonal and high performance 
short duration grazing with calves and 
lambs, 1983. SDAES CO 83-7 . 
Wahlstrom, R.C. , et al. 1983. Effect of selenium 
on pigs of different hair color. SDAES 
. SWINE 83-4:14 . 
__ et al . 1983. Effect of virginiamycin on 
growth and carcass characteristics of 
barrows and gilts. SDAES SWINE 83-9:35 . 
__ et al. 1983. Limiting amino acids in 
sunflower meal for growing swine. SDAES 
SWINE 83-2:4. 
Weaver , J .W . 1983. Monitoring rangelands with 
Landsat. SDAES CO 83-12. 
Worcester, L.k, and J.K. Lewis . 1983. 
Determining standing crop of range 
vegetation by species and category: Field, 
laboratory and data processing procedures. 
SDAES CO 83-11 . 
Biology 
Journal articles: 
Bame , G.A. 1984 . Biological and chemical 
analysis of Echinacea pallida (Nutt.) with 
emphasis on the insecticidal component. 
MS thesis , SDSU . 
Chen , C.H. , et al. 1984. Morphogenetic patterns 
in inflorescence cultures of little bluestem 
and orchardgrass. Abst Bot Soc Amer, p. 
59. 
Deba, R.T., and G.A. Myers. 1983. Anatomical 
studies during floral induction , evocation , 
and initiation in Eucharis grandiflora, 
Planch ., the Amazon lily. Proc. SD Acad Sci 
62:172. 
Holden , D.J. 1984 . Aurora : the dying or dawning 
of a prairie . SD Conservation Digest 51(4) :7. 
Khedir , K.D . 1984. Evaluation of techniques for 
the preparation of the shoot apex of Glycine 
max for studying mitotic activity during 
germination and early development. MS 
research paper, SDSU . 
Kietzmann, G.E. , Jr. 1983. Parasites of three 
species of South Dakota lagomorphs. MS 
thesis , SDSU . 
Krietlow , J. 1984. Distribution of algae in eastern 
South Dakota wetlands. MS thesis, SDSU. 
Kucharski, K.M., and G.A. Myers. 1983. 
Nucleolar volume changes in Eucharis 
grandiflora, Planch . during the 
morphogenetic shift to flowering. Proc SD 
Acad Sci 62:163. 
Mebrahtu , S.B. 1984. Morphometric analysis of 
ultrastructural changes in the shoot apex of 
Glycine max during the morphogenetic shift 
from quiescence to germination. MS thesis, 
SDSU . 
Morgan, W. 1983. Student scheduling in biology 
laboratories. Proc SD Acad Sci 62 :53 . 
Sletten , K.K. 1984. Possible relationships 
between surface water chemistry and , , 
aquatic plants in the northern Great Plains. 
MS thesis , SDSU. 
Staber , L.M. 1984. Effects of dietary DHEA on 
body weight, food consumt,tion, and G6PDH 
activity in lethal iellow (A I Aw) and white-
bellied Agouti (A / Aw) mice . MS thesis , 
SDSU . 
Whalen , R.H. 1983. Location and allelism of 
golden-2. Maize Genetics Newsletter 57:20. 
Dairy Science 
Journal articles : 
Baer, R .J . 1984. New methods for determination 
of protein and fat in dairy products . AOAC, 
Midwest Regional Mtg ., Minneapolis , MN 
(abstr). 
Baldwin , K.A., and R.J . Baer . 1984. Freezing 
points of bulking agents used in the 
manufacture of low calorie frozen desserts . 
J Dairy Sci 67(Suppl 1 ):54 (abstr) . 
Beattie, S.A. , and G.S. Torrey . 1984. Volatile 
compounds produced by Brevibacterium 
linens inhibit mold spore germination . J 
Dairy Sci 67(Suppl 1 ):84 (abstr) . 
Bemis , L.H., et al. 1984. The effect of feeding 
different levels of colostral antibodies on 
serum protein and growth parameters of 
neonatal bull calves. J Dairy Sci 67(Suppl 
1) :138 (abstr). 
Bonnemann, H.H., et al. 1984. Factors in 
ultrafiltration and thermal concentration of 
whey affecting commercial lactose 
crystallization . J Dairy Sci 67(Suppl 1 ):63 
(abstr) . 
Casper, D.P ., and D.J. Schingoethe. 1984. 
Evaluation of urea and dried whey in diets of 
cows during early lactation . J Dairy Sci 
67(Suppl 1 ): 120 (abstr) . 
Drackley , J.K., and D.J. Schingoethe . 1984. 
Extruded blend of soybean meal and 
sunflower seeds for dairy cows in early 
lactation. J Dairy Sci 67(Suppl 1):114 
(abstr). 
King '. 1< .J. , and D.J. Schingoethe. 1983. Lactase 
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• Director's comments 
• (continued from page 2) 
-
as they can. He said he would not want to 
have to give up chemicals because 2,4-D alone 
· had increased the net return from his crops 
by a least a third. 
Why do we make chemical 
recommendations? Why do we conduct 
research on chemicals such as herbicides? 
Mainly because you and your neighbors 
have asked us to. The government grants a 
"label" to a company to market a chemical for 
a specific purpose. Our soil and climate 
conditions are often different from the more 
general conditions of the label. Thus, by 
evaluating, we can provide local 
recommendations that frequently require 
much less chemical than the label states. We 
are also able to prescribe more precise 
conditions for using the material. 
Without this evaluation, our Extension 
specialists could only observe how farmers 
and ranchers used the chemicals and then 
base their recommendations on these 
individual and unique performances. By then, 
recommendations would be too late and too 
costly. 
Do we know enough about what happens to 
the chemicals in our soil and total 
environment? Certainly not as much as we 
would like. At least. we have some knowledge, 
even though new chemicals seem to make 
their appearance quite frequently. We do the 
best we can. 
Remember, we don't issue the label. 
although on occasion, our research has 
influenced the use of a chemical. That should 
not be interpreted as a promotion of the 
chemical. Sometimes there are other methods 
to achieve the same goal. 
I am always pleased with the many 
favorable comments I hear about research 
and Extension programs when I am out in the 
state. It is good that the two agencies are 
viewed in such a close relationship, because 
we do have common goals. Nevertheless, we 
do have separate programs, directors, and 
budgets. I naturally am anxious to talk to you 
personally about our research in our agency-
the Experiment Station-the next time I am 
out in the state. D 
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